INTRODUCTION
With the development of polymer materials in recent years, their tribological properties have been investigated from the viewpoints of material properties (viscoelastic properties, hardness, roughness, etc), test conditions (atmosphere, humidity, specimen geometry, etc) and operating conditions (load, velocity, contact area, lubricating, etc) . However their friction and wear characteristics have not been fully clarified because they are influenced by many factors. In the present paper, a tribological property of polyethylene has been investigated from a viewpoint of the effect of antioxidant and mating materials, i.e. eight kinds of metals and aluminum oxide.
EXPERIMENTAL METHOD
Wear tests were carried out by using pin-onplate tribo-system in air as shown in Fig.1 . Polymer plate (25×25×2mm) was rubbed against metals and ceramics pins (2×2×20mm ). Pin slid reciprocally. Plate displaced stepwise after every reciprocation of the pin.
Two types of polyethylene specimen were used: 1) LDPE (low density polyethylene) without antioxidant and 2) LDPE containing 0.2% phenohlic antioxidant (sulfur-containing 3-methyl-6-tert-butylphenol). The amount of carbonyl compounds created by partial discharge was smaller in LDPE specimens containing antioxidants than those in LDPE containing no antioxidant [1] . As a result, this additive prevents degradation associated with oxidation. Pin specimens were Mg, Al, Ti, Fe, Cu, Zn, Mo, Ag and Al 2 O 3 . Their hardness and crystal structure are listed in Table 1 .
LDPE grains were melted between two rolls at 90 o C. Then it was pressed at 120 o C to form rectangular shape (150 ×150×2mm). Antioxidant was added during rolling process.
Experiments were performed under the following conditions, temperature: 25-30 o C, relative humidity: 30-50%, sliding velocity: 30mm/s, load: 1N, and sliding distance: 10km as shown in Table 2 . Surface of pin specimens was polished by abrasive paper sheet (#10000).
RESULTS AND DISCUSSION
Specific wear rate of LDPE without antioxidant showed a wide range of wear for each metal and ceramics as shown in Fig.2 /N). Pin specimens were seldom worn out by PE with and with antioxidant. When the antioxidant was added to LDPE, it showed almost the same wear indifferent to the kinds of metal.
As shown in Fig.3 , PE transferred to pin specimen. Wear track on PE plates and shapes of wear particles were different depending on the counter materials. Rubbed against Mo and Fe, PE showed plough formation in a large scale beyond the wear track. It corresponds with the higher wear of Mo and Fe. Fig.4 shows the relationship between specific wear rate of PE without antioxidant and Vickers hardness. Both with and without antioxidant, Vickers hardness has little effect on the specific wear rate of PE except when PE without antioxidant was rubbed against Fe and Mo. These high wear rates are due to the bcc crystal structure. 
